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2a)l3 This action is FINAL. 2b)D This action is non-final. 
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DETAILED ACTION 

1. This Office action is an official response to the amendment filed 19 
October 2005. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which the subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

2. Claims 37 and 41 are rejected under 35 U.S.C, 103(a) as being 
unpatentable over Master (US 6,229,207 Bl) in view of Bronson et 
al. (US 5,288,944). 

Master discloses a microelectronic device (fig. 3 and accompanying text). 
The device comprises the following elements, as recited in claim 37: a 
package substrate 42 having pin contact pads 52 on a first surface 46 thereof 
(fig. 3 and col 5, lines 46-63); a plurality of pins 54 soldered to the pin contact 
pads on the first surface of the package substrate (fig. 3 and col. 5, lines 46-63); 
and a microelectronic die 40 connected to the package substrate (fig. 3 and col 
5, lines 46-63), the microelectronic die having bond pads 48 that are 
conductively coupled to the pins through the package substrate (fig. 3 and col 
5, lines 46-63). 
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Master lacks anticipation of a cured polymer material about solder joints 
associated with the pins. Bronson, on the other hand, does disclose a cured 
poljnner material about solder joints associated with a plurality of pins. As 
discussed above with respect to claim 31, Bronson discloses a substrate for 
use in a microelectronic circuit package 120. The package substrate 
comprises: pin contact pads 140 on a first surface 130 of the substrate (fig. 2 
and col 7, lines 51-53); a plurality of pins 170 soldered to the pin contact pads 
on the first surface of the package substrate (fig. 2 and col 8, lines 11-14); and 
a cured polymer material 200 about solder joints associated with the pins (fig. 
2; col 8, lines 32-38; col 8, lines 43-47; col 9, lines 11-22). A layer of the cured 
polymer material 200 enshrouds a plurality of solder joints associated with the 
pins, as recited in claim 41 (fig. 2). A solder joint is formed by the solder 
connection 56 between each pad 52 and a corresponding pin 54. The cured 
polymer material 200 is used to prevent the failure of the solder connections 56 
during a standard thermal fatigue test (Bronson - col 8, lines 32-38). This 
would suggest to the skilled artisan that the cured polymer material is able to 
prevent the failure of the solder connections during high temperature 
processes. The failure of the solder connections would inherently result in 
movement of the pins. 

Thus, it would have been obvious to one of ordinary skill in the art, at 
the time the invention was made, to modify Master by providing a cured 
polymer material about solder joints associated with the plurality of pins 170, 
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as taught by Bronson, because the cured polymer material is able to prevent 
the failure of the solder connections 190 during subsequent high temperature 
processes (e.g. an underfilling process) and, thereby, prevents movement of the 
pins 170. 

3. Claim 38 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Master in view of Bronson as applied to claim 37 
above, and further in view of Wang et al (US 6,610,559 B2). 

Master lacks anticipation of an underfill material between the 
microelectronic die and the package substrate, as recited in claim 38. The 
Wang et al. patent (Wang), on the other hand, discloses an underfill material 
between a microelectronic die 40 1 and a substrate 407 (fig, 4 and 
accompanying text). Masters discloses a microelectronic device, wherein the 
device comprises: a microelectronic die 40 1 connected to a package substrate 
407 (fig. 4 and col 8, lines 14-20); and an underfill material 411 between the 
die and the substrate (fig. 4 and col. 8, lines 21-39). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to modify the combination of Master and Bronson, by 
providing an underfill material between the die 40 and the package substrate 
42 of Master, as taught by Wang, because the underfill is able to provide 
mechanical, electrical, and environmental protection for the microelectronic 
device (Wang - col. 8, lines 35-38). 
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Allowable Subject Matter 

4. Claims 14-34, 44, and 45 are allowable over the prior art of record. The 
prior art of record does not anticipate, teach or suggest a substrate for use in a 
microelectronic circuit package substantially as claimed, wherein the package 
comprises a separate portion of encapsulation material surrounding a solder 
joint associated with each of a plurality of individual pins, as recited in 
independent claims 14 and 18. 

5. Claims 39, 40, 42, and 43 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Response to Arguments 

6. Applicant's arguments filed 10 October 2006 have been fully considered 
but they are not persuasive. 

Applicant has argued that the office action of 16 June 2005 has not 
shown a suggestion to combine Master and Bronson and has not shown a 
reasonable expectation of success. The office action states that an advantage of 
combining Master with Bronson is to "prevent the failure of the solder 
connections during high temperature processes." Applicant has argued that 
Master shows substrates that are organic and states that the soldering 
temperature cannot exceed the decomposition temperature of the substrate. 
Furthermore, Applicants argue that the office action has not shown that the 
organic substrates of Master would be subject to the high temperatures of 
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Bronson. To be properly combinable, the substrates of Master need not be 
subjected to the high temperatures disclosed in Bronson. Bronson discloses 
an encapsulant for solder connections, which prevents thermal fatigue of the 
connections and, thus, any significant increase in electrical resistance when 
the solder connections are subjected to elevated temperatures. The 
connections of Master are heated at temperatures of about 240 - 275''C. 
Admittedly, the heating temperatures of Master are not as high as those 
disclosed by Bronson. However, since the encapsulation technique of Bronson 
protects the solder connections from thermal fatigue, during processing 
temperatures at which exceed those disclosed by Master, it would have been 
obvious to the skilled artisan that this encapsulation technique would ensure 
that none of the solder connections of Master would fail as a result of thermal 
fatigue or exhibit any increase in electrical resistance. The fact that the 
temperatures used to fabricate the product of Master do not exceed those 
disclosed in Bronson provide a reasonable expectation that the benefits extolled 
by Bronson would also be exhibited by the product of Master, In addition, 
during the standard thermal fatigue test, the encapsulated solder connections 
are subjected sinusoidal thermal cycling between 0 and 100 ""C. These test 
temperatures are less than those used to fabricate the product of Master. 
Hence, if the encapsulated solder connections are capable of passing the 
thermal fatigue test in which temperatures do not exceed lOO^'C, encapsulating 
the solder connections of Master, which are subjected to temperatures as high 
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as 275°C would ensure the thermal stability of the solder connections of 
Master. 

Conclusion 

7. THIS ACTION IS MAD£ FINAL. Applicant is reminded of the extension 
of time policy as set forth in 37 CFR 1, 136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply 
is filed within TWO MONTHS of the mailing date of this final action and the 
advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on 
the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In 
no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Toniae M. Thomas whose telephone 
number is (571) 272-1846. The examiner can normally be reached on Monday 
through Friday from 8:30 a.m. to 5:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Zandra Smith can be reached on (571) 272-2429. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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